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SUITABLE RATIONS NECESSARY 

THE FEEDING of horses calls for a suitable combination of feeds, 
the same as with other farm animals, in order that various needed 
nutrients may be furnished for bodily maintenance and for energy to 
perform essential work. On most farms it is not difficult to obtain 
a combination of feeds as many grains and roughages required by 
horses are grown on the farm or may be obtained locally. Kesults 
in feeding a ration should be observed and the ration modified accord- 
ingly to the specific needs of the animals. 

There is far more economy in supplying the required amounts of 
nutrients in the right proportions than in providing an excess of one 
and a deficeniecy of another. Proper attention given to the matter of 
balancing horse rations will result in benefit to both the health and 
the working efficiency of the animals fed, which in turn will effect a 
material reduction in the annual feed bill. 

LOCAL INFLUENCES IMPORTANT 

No one feed or combination of feeds will meet conditions in all parts 
of the country. Generally speaking, combinations of home-grown or 
locally raised crops constitute the most economical rations. , Choose 
from the feeds available those which will most closely meet the re- 
quirements of economy, nutrition, and convenience. Substitution may 
often be made in rations in such a manner that, while the efficiency 
remains unchanged, the cost is materially lowered. Selection of the 



1 This Is a revision of and supersedes former editions by G. A. Bell and Mr. Williams. 
Mr. Bell resigned from the Department in October 1920 ; Mr. Williams retired in September 
1945. 
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most economical and suitable ration is governed largely by local 
conditions. 

CONDITIONS AFFECTING FEED REQUIREMENTS 

The kinds of feed used, the quantity required per animal, and the 
manner of feeding depend on the age, size, and condition of the horse, 
the amount, kind, and speed of the work done, and the individual fed. 

The horse at work usually requires more and richer feed than the 
idle one. To furnish energy for work, the feed allowance must be 
in excess of that needed for body maintenance. The amount of feed 
needed for maintenance is about two -thirds that required for a horse 
at moderate work. If the work done calls for more energy than is 
furnished in the ration, the stored-up energy of the body fat or other 
tissues will be drawn on, with a consequent loss in body weight and 
energy. Moreover, if such feeding practice is continued, the horse 
will be so weakened constitutionally that he will be unable to perform 
his work profitably and also will be especially susceptible to disease. 

Horses of the same type and weight may have different feed require- 
ments, which makes it necessary to study the individuality of the 
animals. If the horse is not doing well on a ration, a slight change 
should be made. Any change, however, should be made gradually in 
order to avoid digestive disturbances. 

SELECTING A RATION 

As no feed or combination of feeds will meet conditions in all parts 
of the country, so no feed or mixture of feeds is suitable for all classes 
of horses. In choosing a ration for a horse, select the one that seems 
to meet best his requirements, whether for growth, maintenance, 
work, breeding, or fattening; estimate the amount of feed needed, and 
try out the ration. It may appear after a trial that too little is being 
fed or that the ration may be changed somewhat in the interest of 
either economy or efficiency. If a number of horses are kept, different 
rations may be tested on different animals and the best one selected 
for general use. Individual feeding gives the best results. 

PREPARATION OF FEEDS 

The advisability of chopping, cutting, or chaffing hay for horse 
feeding depends largely on the cost of preparation, the quality of 
the feed, and its price. Ordinarily, low-priced hay of good quality 
should not be prepared for feeding, but it may be economical to chop, 
cut, or chaff poor-quality hay, as it is eaten with less waste than the 
unprepared forage. 

Such roughages as corn stover and sorghum can generally be fed 
to horses most satisfactorily when shredded or cut. Preparation 
makes the feed much easier to handle in the stable and results in a 
greater proportionate consumption of the roughage. 

The benefits derived from grinding or crushing oats and corn for 
horses depend on the cost of preparation, working conditions, and 
the condition of the animals' teeth. Throughout the Corn Belt corn 
is usually fed on the cob or in the shelled form, and it ordinarily 
does not pay to grind it for horses unless the animals' teeth are hi 
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poor condition or if there is not time enough for proper mastication 
of the grain. All small, hard grains, such as rye, barley, rice, and 
wheat, should be crushed or rolled before feeding, to avoid digestive 
disturbances, since horses cannot properly masticate those grains. 

Ordinarily it is not advisable to cook, steam, or soak feeds for horses, 
since those methods of preparation do not materially improve diges- 
tion. When, however, the small, hard grains cannot be rolled or 
crushed it is a good plan to soak them. It is the accepted practice, 
moreover, of many horsemen to feed a warm mash occasionally as a 
tonic and to regulate the bowels. 



Feeding stuffs are broadly divided into two general classes, protein 
and carbohydrate. The protein feeds are rich in nitrogenous com- 
pounds which are used by the animal body in building tissue, bone, 
hair, etc., and to provide energy. The carbohydrate foods are starchy 
in nature and are used by the animal body m the formation of fat 
and for energy and heat. 

To obtain the best results in feeding, the ration should be so bal- 
anced that it properly meets the needs of the animal in building 
tissue and in supplying energy for work. In order to do this, feeds 
containing the nutrients which supply the required proteins and 
energy are needed in certain proportions to meet the body require- 
ments. If feeds deficient in protein are fed, an excessive amount of 
carbonaceous nutrients must be consumed in order that the system 
may obtain the required quantity of protein, and vice versa, and 
so a waste of feed will be the result. It is essential, therefore, that 
a balanced ration be fed, that is, one containing proteins and carbo- 
hydrates in such proportions that the requisite amounts of each will 
be utilized without waste. 

Feeds rich in protein are usually the most expensive. If more pro- 
tein is supplied than is needed for nutrition, the cost of the feed is 
unnecessarily increased. It is more economical to supply the energy 
necessary to perform work in the form of carbohydrates than pro- 
teins. Thus for mature horses at work and for maintaining idle 
horses the protein feed allowance may be limited to the amount nec- 
essary to build tissue, and a large proportion of carbohydrates 
may be fed. 

Another important class of feed nutrients is the mineral elements. 
Of chief importance are calcium and phosphorus, which are required 
for proper growth and maintenance of the bones or skeleton structure. 
An insufficient supply of either calcium or phosphorus leads to weak- 
ened bones and various deformities. The grains and the byproduct 
feeds made from grains and seeds are relatively rich in phosphorus, 
and most forages, especially legumes, are well supplied with calcium. 
Occasionally a mineral supplement is advisable, such as bonemeal, 
which supplies both calcium and phosphorus, and pulverized limestone 
or oystershell, which supplies calcium. In areas where goiter is preva- 
lent, the use of iodized salt is advisable. 

The requirements of horses for the various vitamin factors are not 
fully understood. Young animals kept out of the sunshine for ex- 



trouble also if feeds devoid of this factor are fed for long periods. 
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In the case of horses, it is usually associated with eyesight and hoofs. 
Fortunately, green pastures are very rich in vitamin A, and well-cured 
hays less than a year old are fairly good sources of carotene, from 
which this vitamin is formed in the animal body. Some of the B 
vitamins appear to be required by horses, but relatively few occasions 
are likely to develop when rations will be deficient in these factors. 

FEEDING HINTS 

The grain part of the ration for horses at work is usually divided 
into three equal feeds. If the horse does not clean up grain in a reason- 
able length of time, the quantity should be reduced. About two-thirds 
of the daily hay allowance is given at night, with most of the remainder 
fed in the morning, leaving only a very small allowance for the noon 
feed. The quantity of roughage should be limited within the maxi- 
mum allowance, so that all the edible forage will be cleaned up every 
day. When there is forage remaining from the night feeding, do not 
put in a fresh supply, but stir up that which is in the manger, so that 
the chaff goes to the bottom, leaving the good hay available. Some 
hay should be fed before the grain at night, for the appetite of the 
horse is not appeased by the grain when it is fed first, and it fills up 
on hay, forcing the grain on through the stomach too quickly, thereby 
decreasing the quantity assimilated. 

The method of feeding has a great deal to do with the utilization of 
the feed and the condition of the horse. It is important that the horse 
that bolts grain be made to eat slowly, which may be done by feeding 
the grain spread out in a large, flat box, by placing several smooth 
stones about 3 inches in diameter in the feed box, or by mixing the 

frain with bran, cut hay, or similar feed. Some horses waste their 
ay by pulling it out and trampling it under foot. This is sometimes 
caused by feeding two kinds of hay, one of which is especially pala- 
table. In that case, the waste may be corrected by feeding the hay 
so that the horse can eat the more palatable first. The horse will then 
eat the other hay leisurely during the night. Another plan is to with- 
hold the good hay until the other is eaten. 

Overfeeding, rather than underfeeding, is the common practice when 
horses are working irregularly. It should be remembered that the 
amount of feed should vary, not only between winter and summer but 
also from day to day. It is a waste of feed if the amount is not varied 
with the degree of work. 

FEEDING IDLE HORSES 

Maintaining the farm work horse in healthful condition during the 
winter is the first start in fitting it for spring work. The horse should 
not be so fed during the winter that it becomes fat and soft. More- 
over it is bad management to let a horse lose weight during the win- 
ter and then try to bring it back to normal by heavy feeding just be- 
fore the beginning of spring work. 

The liberal use of roughage, supplemented with the right quantity 
and kind of other nutritious feed, will maintain a horse properly 
during the winter. Farm horses, except brood mares or growing stock, 
do well on a ration made up largely of the coarser hays, straw, or corn 
fodder. Cornstalk fields, grain-stubble fields, or pastures which have 
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not been too closely grazed during the summer are very desirable 
sources of a large part of the winter maintenance feed. Tne common 
roughages, as the main part of the ration during this period, will sup- 
ply bulky feed enough to keep the horse thrifty without putting on 
superfluous fat. The drinking of a large quantity of pure water should 
be encouraged to increase the utilization of these dry roughages. When 
necessary, a tank heater should be used to keep the drinking trough 
free from ice. 

It is advisable to supplement the coarser roughages with a legume, 
such as alfalfa, clover, vetch, soybean, or cowpea hay. These hays 
are very palatable and should be fed sparingly. They are rich in pro- 
tein and mineral matter and supply the materials needed to replace 
those lost in the natural wear of the body. Being somewhat laxative 
in effect, they also help to keep the digestive tract in good condition. 
They are especially valuable in connection with straw and similar 
feed. The use of these hays with the coarser roughages is economical 
because a supplemental ration of grain is not ordinarily necessary. 

In some instances, especially when it is not possible to feed a legume 
hay, a small quantity of grain is necessary to maintain the horses in 
thrifty condition. Oats are preferred for use with coarser roughages, 
but corn and barley are often Used in the winter ration, especially 
when they are cheaper or when an increase in weight is desired. One 
or two bran mashes a week or a little linseed mealeach day is recom- 
mended as an aid in keeping the system in good condition and in pre- 
venting impaction resulting from the use of large quantities of coarse 
roughage improperly supplemented. 

Pregnant mares require more attention during the winter than the 
open mare or gelding. Leguminous feeds high in protein and ash 
are necessary in developing the fetus. Although the feeding of legume 
hay is usually of more importance than a supplemental grain feed, 
in most cases such feeds as oats, bran, and oil meal should be supplied, 
the proportions being largely controlled by the condition of the mare 
and the stage of development of the fetus. 

FEED FOR LIGHT HORSES 

In horses of the light breeds that are used for pleasure or racing, the 
qualities desired are spirit, action, and endurance, and large, paunchy 
stomachs are objectionable. Such horses require proportionately more 
grain and less hay than horses doing slow or heavy work. Oats easily 
rank first among the feeds for light horses; they may be supplemented 
with crushed or soaked barley and bran. Corn is too fattening to con- 
stitute the bulk of the concentrates for light horses ; it may De used, 
however, if supplemented with linseed meal or bran. A mixture of one 
of the legume hays, as alfalfa or clover, with timothy or other hay, 
will furnish the roughage. A larger quantity of hay should be allowed 
for horses less actively employed and should be fed mostly at night. 
One pound of hay and 1 to I14 pounds of grain per 100 pounds live 
weight will be sufficient for such light horses at moderate work. 

FEEDING WORK HORSES 

The quantity of feed for the work horse depends on the amount of 
work done and on the speed at which it is performed ; a horse requires 
considerably more feed when working at the trot than at the walk. It is 
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a good rule to allow l%o pounds of grain and 1*4 pounds of hay per 100 
pounds live weight for horses at moderate work. At this rate a 1,200- 
pound horse would require 13 pounds of grain and about 14^ pounds 
of hay per day. If the work is severe, the quantity of grain should be 
increased. The horse at very hard work requires l 1 /^ to 1% pounds of 
grain per 100 pounds live weight ; the hay fed, however, should not be 
over I14 pounds per 100 pounds live weight. On idle days during the 
work season the grain ration should be reduced approximately one- 
half. The exact quantity to feed at any time will depend largely on the 
individuality of each horse. 

PRINCIPAL FEEDS FOR HORSES 

In connection with rations for horses a brief discussion of the merits 
of the more common feeds will assist in the choice of a ration. It is the 
special purpose of the following review to judge the feeds from the 
standpoint of the horse feeder. 

For convenience the feeds will be classified as concentrates, rough- 
ages, succulent feeds, and condiments. 

CONCENTRATES 

Oats. — This grain ranks as one of the very best for horses. The ker- 
nel is incased in a hull which, although it has no great nutritive value, 
greatly improves the physical character of the feed by adding bulk. 
Oats probably come nearer to filling the requirements of a concentrate 
for horses than any other grain. Compared with corn, oats have more 
protein and less carbohydrates. Oats are readily available in almost 
every part of the country and may be fed either whole or ground. They 
should be rolled or ground for very young animals. 

Some horses eat oats too rapidly. With such ravenous feeders, to 
prevent the danger of choking, it is advisable to place a little chopped 
clover hay or some whole corncobs in the feed box with the oats. The 
use of wheat bran with oats also lessens the tendency toward choking. 
Oats may form the entire grain ration of horses. The substitution of 2 
or 3 pounds of wheat bran improves the daily ration, provided it does 
not produce a too laxative effect. 

Corn. — In many sections corn is given preference over oats as a horse 
feed, as it is generally grown on the average farm or may be obtained 
easily. Corn may be fed on the cob, shelled, or ground. It is especially 
rich in carbohydrates ; more energy is derived from a pound of corn 
than from a pound of any other suitable grain. It is considered as an 
economical part of a ration. Since this grain is somewhat low in pro- 
tein, it is well to provide leguminous hay for the animals that are fed 
corn. The combination of alfalfa hay and corn is receiving much favor 
when fed to horses. In the absence of legumes, a little oil meal or some 
other protein concentrate may be included in the ration. Corn is fat- 
tening and heat producing and is greatly relished by horses. 

It is sometimes claimed that horses which are fed corn are more sub- 
ject to colic than those fed oats and other grains. Little difficulty, how- 
ever, is experienced in the Corn Belt, where it is fed constantly. Horses 
that have not been accustomed to eating corn should not be changed to it 
suddenly ; in fact, all changes in the horse ration should be made gradu- 
ally. Corn is suited to form the major part of the grain ration for 
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horses if a nitrogenous (protein) roughage is fed in combination 
with it. 

Corn-and-cob meal. — Although the commonest practice in feeding 
corn to horses is to use ear or shelled corn, in occasional instances this 
grain is fed in the form of corn-and-cob meal. This form is especially 
suitable for animals which do not have the necessary time to chew 
thoroughly the ear or shelled corn or in case a horse's age or the con- 
dition of the teeth makes the feeding of whole grain impracticable. 
Corn-and-cob meal is of about the same feeding value, pound for 
pound, as shelled corn, but certain precautions must be taken in feed- 
ing it. When stored for a time it has a tendency to generate heat, 
with the consequent formation of mold. It is therefore best to grind 
the grain only as needed. 

Wheat. — Under ordinary conditions wheat is relatively too high in 
price to permit its economical use in the horse ration. If conditions 
permit, however, wheat may be satisfactorily used for horses provided 
it is crushed or rolled and fed in moderate quantities. Crushing or 
rolling is necessary because horses cannot efficiently chew the whole 
hard grains, and a limitation of the amount fed is essential to prevent 
digestive disturbances. Compared with corn, wheat carries slightly 
more carbohydrates, more crude protein, but less fat. The most satis- 
factory feeding results will be obtained when wheat is fed in conjunc- 
tion with a bulky concentrate and when the roughage is of protein 
nature, rich in mineral matter, as alfalfa. 

Wheat bran. — This is a favorite feed among horsemen because it is 
especially palatable. A byproduct of milling, bran is usually somewhat 
expensive. Wheat bran is quite laxative, and for this reason it is 
valuable for occasional feeding to pregnant mares, idle horses, and 
colts. With horses doing irregular work, the movement of the bowels 
may be regulated by an allowance of bran once or twice a week. Be- 
cause this feed is light and soft in character it makes a good mixture 
with other feeds, often making them more suitable for feeding. Wheat 
bran is higher in protein than either oats or corn. It is not suited to 
form a very high proportion of the concentrate ration for horses 
because it is too bulky and is likely to have an unfavorable influence 
on calcium and phosphorus utilization. 

Barley. — Barley is used as a principal grain for horses in many 
parts of the West. Except in physical character it is well suited to the 
horse ration. This grain should be rolled before being fed. If 
finely ground, it will form a pasty mass with the saliva of the mouth. 
Barley is a little higher in total nutrients than oats, but is not so widely 
used nor so generally popular a feed among horsemen. Rolled barley 
is suitable to form the major part of the grain ration for horses. 

Rye. — This may be used as a horse feed in combination with other 
grains. In some regions it is an economical feed. It is even higher in 
total nutrients than oats. The grain is small and hard and should be 
rolled or ground. Many horses will refuse whole rye when fed alone, 
and an abrupt change to rye feeding is liable to produce colic. Most 
of the charges against rye may be traced to the feeding of moldy or 
otherwise damaged grain. It is probably better to limit the amount 
of rye to one-third of the grain ration. It may be mixed with ground 
corn, bran, oats, or other grains. Rye is not generally considered 
desirable to form a major part of the grain ration for horses, as it is 

666199° — 46 2 
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not palatable when fed alone and is liable to cause digestive dis- 
turbances. 

Buckwheat, — This grain is not very commonly used as a horse feed, 
although it is only a little below the more common cereals in total 
digestible nutrients. It has a characteristic, hard, black hull which 
has practically no value as a feed. Unadulterated buckwheat mid- 
dlings are not easily obtained. They are made from that part of the 
kernel just beneath the woody hull and are very rich in protein. The 
common practice is to mix the middlings with the woody hulls and 
sell it as buckwheat feed or buckwheat bran. This product has a 
lower feeding value than wheat bran. If the proportion of hulls is 
not too large, buckwheat bran may be well used in the horse ration. 
Buckwheat should be limited to one-third the grain ration. 

Rice, — Uice is considered economical for horse feed in some of the 
Southern States, the less valuable kind of rough rice being used. This 
grain is small and extremely hard ; it should be ground or rolled be- 
fore use in the horse ration. It is better to limit rough rice to one- 
third of the grain allowance. Rice may be used in connection with 
corn, blackstrap molasses, and a very limited allowance of some pro- 
tein concentrate, such as cottonseed meal, soybean meal, or linseed 
meal. 

Soybeans, cowpeas, velvetbeans, horsebeans, field peas. — All these 
are similar seeds of leguminous plants, and are suitable for use in 
limited amounts in the horse ration. Since all are hard seeds, they 
should always be ground. Their proper use in a ration for horses is 
as a somewhat concentrated protein feed to be combined w T ith feeds 
high in carbohydrates, such as molasses, and corn. Digestive troubles 
are very liable to occur if one or more of these feeds exceed one-third 
of the concentrate ration. Used with care, they have a very valuable 
place in horse feeding. 

Coconut meal. — A byproduct from the manufacture of coconut oil, 
coconut meal is considered a safe but rather unpalatable feed for 
horses. It is a little higher in nutrients than wheat bran, but has the 
disadvantage of becoming rancid after standing a few weeks. To 
the extent of one- fourth of the grain ration it may replace oats where 
economy justifies the measure. Coconut meal is not a very heavy 
protein concentrate. 

Peanuts. — In the form of peanut meal this feed is often given to 
horses. Shelled peanuts are liable to become rancid if stored for any 
length of time. The commercial form of peanut meal is the ground 
hull and kernel combined. It is a comparatively safe feed for horses, 
but is so rich in protein that the allowance should be limited. When 
it is used, animals should be started on this feed gradually and it 
should be fed in connection with corn or some other carbonaceous 
feed. 

Linseed meal. — This feed is the ground cake resulting after the oil 
has been extracted from flaxseed. It is very high in protein, has laxa- 
tive properties, but is not suited to form the bulk of the grain ration. 
Linseed meal is quite unpalatable, but is valuable, however, for com- 
bining with corn and other carbonaceous feeds, being a heavy protein 
concentrate. It is most successfully fed with ground feeds or in a 
mixture containing molasses, for if fed in combination with feeds 
from which it can be separated readily, horses will eat the palatable 
grains and refuse the meal. Some feeders use linseed meal as a con- 
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ditioner, giving a small amount (about one-half pound) three times 
a week to keep the bowels in free condition. The more favorable re- 
sults in the use of linseed meal are obtained when the quantity used 
is limited to 1 pound or less per day for each animal. 

Shorts {wheat middlings,) — This is not extensively used as a horse 
feed because it is usually high in price and its heavy nature and high 
protein content make it unsuitable to form the major part of the ration. 
It is palatable, however, and may be used to supplement a horse ration 
that is low in protein. The quantity should be limited to one-fourth 
of the concentrate allowance. 

Cottonseed meal, — The resulting ground cake after the oil has been 
extracted from the cottonseed is a heavy protein concentrate which, 
unlike linseed meal, is not laxative in character. This feed has met 
with considerable disfavor among horse feeders, as it is believed to 
have a tendency to produce digestive disorders. There is no doubt 
some foundation for this belief, but it has been found that the harm- 
ful results have usually followed either the use of a poor quality of 
meal or the feeding of too much. Cottonseed meal may be fed to 
horses in limited quantities if due care is exercised in obtaining bright, 
choice meal and if the animals are put on the diet gradually. Its 
proper use is as a supplement to a carbonaceous concentrate, such as 
corn. Favorable results have been obtained in some parts of the South 
in the feeding of cottonseed meal in connection with blackstrap molas- 
ses and grain. Since the meal is not palatable, it should be well incor- 
porated with other feeds. While cottonseed meal has been fed in large 
quantities in isolated cases the best results may be obtained by limiting 
the amount to 1 pound daily per 1,000 pounds live weight, and giving 
special attention to the horses being fed. 2 

Alfalfa meal— Chopped alfalfa is often desirable to improve the 
physical character of a ration, but feeding alfalfa as a meal is not to 
be generally recommended. Alfalfa is properly classed among the 
roughages, even though it is higher in nutrients than some of the 
concentrates. Finely ground alfalfa is dusty and must be dampened 
before it can be fed with satisfaction. There is no advantage which 
justifies the additional cost of grinding, except for horses with bad 
teeth or weak digestive organs. 

Millet, kafir, and milo seeds. — These are very small, hard grains 
which must be ground before they are suitable for the horse ration. 
They compare favorably with oats in regard to total nutrients, and 
any of them, when ground or rolled, may be used in combination with 
other grains, but it is well to limit the amount used to one-third the 
total concentrate allowance. The sorghum grains are high in carbo- 
hydrates and tend to cause constipation when fed heavily. These 
grains, therefore, should be fed in conjunction with a laxative protein 
feed, such as wheat bran, to counteract this tendency. 

Dried Brewers' or Distillers* Grains.— -These grains, which are by- 
products of fermentation industries, are rather heavy protein con- 
centrates and suitable for balancing carbonaceous rations or for 
incorporation with chopped mixtures, but are not suitable for use 
as the major part of the grain ration. As supplements their use 
should be limited in amount to about one-fourth the total allowance 



3 For further information, see Farmers' Bulletin 1179, Feeding Cottonseed Products to 
Livestock. 
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of concentrates. Some feeders claim that these feeds have a tendency 
to cause constipation. 

Gluten Meal, — A byproduct of starch manufacture, it is high in 
protein and fairly high in carbohydrates. It is classed as a protein 
concentrate, and should be limited to about one-fourth the total grain 
allowance. It is not very palatable, but sometimes is valuable for use 
in chopped mixtures. 

Gluten Feed, — This is also a protein concentrate but is somewhat 
less nutritious than gluten meal. Gluten feed is made by mixing corn 
bran with gluten meal, and is not very palatable. The proper use of 
gluten feed is for balancing more carbonaceous rations, and it should 
be limited in amount to one-third of the grain ration. Like gluten 
meal, it may well be used with other grains in a chopped mixture and 
fed with molasses. 

Dried Beet Pulp, — A byproduct of sugar manufacture, this pulp is 
unpalatable, but by mixing with molasses or other well-liked feeds, 
it may be included in the ration. It is very low in protein. Dried beet 
pulp is a safe feed, but it is not desirable to use it in excess of about 
5 pounds in the daily ration, and it should be fed in connection with 
some feed that is relatively high in protein. 

Cane Molasses (Blackstrap Molasses) , — The use of this feed is quite 
popular in cane-growing sections. It is high in carbohydrates and 
should be fed in connection with feeds relatively high in protein. 
Molasses is especially palatable and is well suited for combination 
with chopped mixtures containing nutritious but unpalatable feeds. 
It is usually desirable to dilute it with two parts of water before feeding 
over grain or roughage. The amount of molasses in the ration should 
be limited. Usually about 5 pounds daily is a very reasonable allow- 
ance, although some feeders use considerably more than that amount. 
Cane molasses is neither laxative nor binding in effect. Molasses is 
not usually an economical feed except in sugar-producing regions. 
However, it is often desirable to use a small amount, such as a quart 
(3 pounds) a day, as an appetizer. 

Beet Molasses. — As a horse feed, beet molasses is not so satisfactory 
as cane molasses. The presence of certain constituents stimulates the 
action of the kidneys and bowels of the animals fed. Because of this 
action it is not desirable to exceed 5 pounds of beet molasses in the 
daily ration. Like cane molasses, it is a carbohydrate concentrate, 
very palatable and suitable for feeding as part of a concentrate ration 
that also includes a protein feed. 

Milk, — Sometimes milk may be used with good results for feeding 
horses. Its particular advantage is in its use for colts and for horses 
that are out of condition. Milk may also be a valuable feed for horses 
doing very light work. It is palatable, easy to digest, and valuable 
for fattening. If cow's milk is to be substituted for mare's milk for 
young colts, there should be an addition of a little sugar and a little 
limewater. It is not desirable to feed a large quantity of milk to 
horses generally, but 3 or 4 gallons a day can well be allowed a horse 
not doing heavy work. Milk is a safe feed, and even in clabbered 
condition it is not harmful. 

Tankage and Blood Meal, — These byproducts of slaughterhouses do 
not rank high as horse feeds. They are very high in protein, but are 
extremely unpalatable. They may be used, however, in amounts not 
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exceeding 1 pound each day per animal in connection with some palat- 
able carbonaceous mixture. Tankage and blood meal are used prin- 
cipally for young stock and for building up animals in extremely poor 
condition. 

COMMERCIAL FEEDS 

Various commercial feed mixtures on the market are made up 
expressly for feeding horses and these can be used to good advantage 
when suitable home-grown feeds are not available or other circum- 
stances dictate. The merits of a particular feed can be judged to a 
considerable extent by the list of ingredients and the composition 
figures which can generally be found on the bag. Some of these feed 
mixtures are sold as meal and others in pellet form. Certain mixtures 
are made up expressly for feeding along with home-grown feeds. In 
the usual case, they are intended to replace or supplement the con- 
centrate-portion of the ration. 

ROUGHAGES 

To be most valuable as a nutrient in a horse ration, hay should be 
cured properly before it is stored. Even hay that has been well cured 
deteriorates in feeding value if stored too long. It is important, 
therefore, that an adequate supply be provided for a few months. 
The practice of carrying hay over from year to year is inadvisable as 
it gradually loses its vitamin A (carotene) content, which is indicated 
by the green color of the hay. 

Alfalfa hay. — This roughage is receiving very great favor as a horse 
feed. It contains nearly as much nutriment, pound for pound, as 
wheat bran. It is high in protein and minerals, especially calcium; 
hence it is especially valuable for young stock. Like other legume 
forages, it supplies more calcium than the grass hays and thus com- 
pensates for the deficiency of this element in the grains and other con- 
centrates. Alfalfa is somewhat laxative in effect. Because of this 
and its high protein content, it is well to limit the amount to one-half 
or two-thirds the roughage allowance. Timothv hay may be used 
to make up the rest of the roughage supply. Alfalfa is especially suited 
for use with a grain ration that is low in protein. Corn as the grain, 
and alfalfa as tne roughage, equal weights of each, very nearly make 
a balanced ration. In considering a roughage for horses, it is desirable 
to furnish one that is relatively high m nutriment, since the horse 
has a comparatively small stomach and is unsuited to take care of 
great quantities of nonnutritious material. Alfalfa meets this re- 
quirement. Because of its soft stems this roughage is often used in 
chopped mixtures. 

Timothy hay. — This hay is highly recommended for horses. Not- 
withstanding the fact that it is not very high in nutrients, there is 
probably no other one form of roughage that is better suited for the 
horse ration. It is low in protein and is suitable for combination with 
alfalfa, clover, or some other legume. If timothy is fed as the only 
form of roughage, the concentrate allowance should be relatively high 
in protein. Because of its sharp, brittle stems it is not well suited 
for use in chopped mixtures. It is readily available in most sections 
of the country. Timothy hay and oats have long been regarded as the 
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standard horse feeds, but the combination can be improved by includ- 
ing some feed that is relatively high in protein. 

Clover hay. — This is a good feed for horses. The usual criticism of 
this hay is that it is often dusty. Dampening at the time of feeding 
will aid somewhat, but proper care in the curing of the hay is the best 
means of preventing dust. Bright clover hay that is free from dust 
is almost as valuable as alfalfa. It is more palatable than timothy, 
and a mixture of clover and timothy is to be preferred to timothy alone 
as a roughage for horses. Clover is a legume, high in protein, some- 
what laxative in effect, is an excellent feed for colts, and is suited for 
use in connection with a grain ration that is rather low in protein. 
Where only one kind of hay is fed, a smaller quantity is required of 
clover than of timothy. Various kinds of clovers are used for hay in 
different parts of the country. Common red clover is most widely 
used. Mammoth or Big English clover is acceptable, but is somewhat 
coarse. The very coarse, large varieties, such as sweet clover, are 
usually too woody to be very desirable. Alsike is very good, but the 
yield of this crop is usually not large enough to encourage its growth 
in most localities. If hay from crimson clover is to be used as a horse 
feed, the crops should be cut before the blossoms are ripe, as the hairy 
growth on the head of the plant becomes wiry and indigestible and 
forms masses similar to hair balls, in the digestive tract, which often 
result in serious cases of impaction. Bur clover of the South may be 
used as a hay for horses, but its use is not common. 

Corn stover. — Corn fodder from which the grain has been removed is 
a common feed for horses. The objections to it are that it is usually 
so carelessly handled that most of the nourishment is lost and the 
feed allowed to become partly spoiled. It is also unhandy to feed 
unless some special preparation is given, and there is usually consider- 
able waste connected with feeding it. However, corn stover that is 
bright and clean and retains its leaves is very palatable, desirable, and 
safe for horses, and is suitable for use as the sole roughage during the 
fall and early winter. It is low in protein and should be fed in com- 
bination with a concentrate ration which will offset the deficiency. 
Cutting or shredding is usually advisable if it is to be fed in the stable. 

Oat hay. — Hays from oats and similar cereals are commonly fed 
to horses. These crops should be cut before maturity if they are to be 
used as forage. They are palatable and nourishing, and care should 
be taken to limit the amount. On account of the grain, the allowance 
should be about one-third less than the quantity of the more common 
roughages that would be fed. Very little concentrated feed is needed 
with oat hay, but it is desirable to include a feed relatively high in pro- 
tein. Cereal hay may be fed as half the roughage allowance in con- 
nection with a legume hay. With such a combination only about half 
the usual grain ration is necessary. 

Cowrpeas, soybeans, velveibeans, and -field peas. — These may be used 
as hay for horses. AH are legumes, high in protein and calcium and 
suitable for us^ in connection with concentrates that are high in 
carbohydrates, such as corn or molasses. The peas and beans are 
slightly laxative in effect. It is well to limit these feeds to one-half the 
roughage allowance ; timothy or prairie hay may well be used to form 
the other half. The amount of grain in the pods should be taken into 
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consideration, and the ration of concentrates should be reduced accord- 
ingly. Field-pea vines that have been carefully cured after the peas 
have been threshed out are fairly acceptable as horse forage. A full 
grain ration and a little hay should be fed with them. Unthreshed 
cowpeas, soybeans, velvetbeans, and field peas are safe and fairly 
palatable feeds, but are too concentrated to form the complete roughage 
allowance. 

Millet, or Himgarian hay. — This is suitable for use in the horse 
ration, provided the crop has been cut before it is too mature and an 
excessive quantity is not fed. The small, hard seeds of mature millet 
are objectionable, as harmful action on the kidneys is claimed when 
an excess of these is fed. This hay is carbonaceous in character and 
should be fed in connection with a legume hay, or the concentrate 
allowance should contain feeds a little high in protein. Bright millet 
hay of fine growth is quite satisfactory as a horse feed when limited 
to half the roughage allowance. 

Prairie hay. — This hay is satisfactory for use as a horse feed and is 
commonly used in the West. It is slightly lower in nutrients than 
timothy hay, is carbonaceous, and should be fed in combination with 
a legume hay. It is a safe feed, fairly palatable, and may form the total 
roughage allowance if the concentrate ration is sufficiently high in 
protein. 

Orchard grass hay. — Orchard grass makes a suitable hay for horses 
only when it is cut before maturity. It compares very favorably with 
timothy; and its palatability is not criticized in hay that is not too 
mature when cut. It is carbonaceous, and when used either the con- 
centrates should be high in protein or a legume hay should form part 
of the roughage allowance. It is a safe feed for horses. 

Johnson grass hay. — In certain sections of the South, particularly 
throughout the Cotton Belt States, Johnson grass grows luxuriantly, 
often producing three cuttings of good hay a year and forming excel- 
lent pasturage. In this district this grass may be utilized to advantage 
as forage for horses. Johnson grass is a carbonaceous roughage which 
has a feeding value equivalent to timothy, is slightly laxative in char- 
acter, and is eaten with relish by horses. The principal drawback to 
feeding Johnson grass hay in those sections where clean cultivation of 
other crops is practiced lies in the fact that such feeding distributes 
the seeds of the plant and makes the confinement of its growth to a 
limited area very difficult. 

Bromegrass.— This grass is of carbonaceous character and is com- 
mon in the North and West. The hay is palatable and safe for horses. 
It is a little low in protein, and the grain ration that is fed with it 
should include a protein concentrate. 

Straw. — Straw from various cereals such as oats, barley, wheat, 
rye, and rice, is often used as a feed for horses. It is bulky, non- 
nutritious, and not especially suitable, since the horse has a compara- 
tively small stomach and its digestive anatomy is in no way suited to 
handle a large amount of bulky feed. So very little nourishment is 
derived from straw that it is not considered a suitable feed for animals 
doing hard work. Straw is carbonaceous, and its principal use is for 
idle horses. Some laxative feed should be fed in connection with it. 
Because of economy, it is often desirable to feed some straw, and in 
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this case the concentrate allowance should be high in protein. A little 
straw may be included in a ration in which the principal roughage is 
alfalfa, clover, or some other legume. Oat straw is preferable ; barley 
straw and wheat straw are good ; straw from buckwheat or rye is not 
desirable; straw from rice is sometimes fed with good results when 
the remainder of the ration is high in protein. The economy of feed- 
ing straw is a factor which cannot be disregarded, but the practice 
should not be carried to the extreme, and care should be taken to supply 
sufficient protein through the concentrate ration. 

Vetch. — This legume is not very commonly used as a horse feed. The 
plant is rich in nutrients, is suitable to form about half of the rough- 
age allowance in a ration that is lacking in protein, and is fairly palat- 
able. A combination that is meeting with favor is vetch and oat hay. 

Sudan grass. — This plant makes a suitable hay for horses and is 
fairly palatable. As a carbonaceous feed the hay is suitable for use 
as part of the roughage allowance in combination with a legume hay. 
Its principal use is in the South. 

Bermuda grass. — Hay from this plant is sometimes used in the South. 
It is a carbonaceous feed, suitable for use in connection with legume 
hay for the roughage allowance. If this hay is fed alone the concen- 
trate allowance should be high in protein. 

Sorghum. — Fodder from sorghum may be used as dry forage for 
horses but does not keep for a great length of time. It is especially 
high in carbohydrates and is palatable and suitable for use in connec- 
tion with feeds which are high in protein. 

Pumpkin. — As a succulent feed for horses, pumpkins have a fair 
value, their feeding value being about two-fifths that of silage and 
their main use improving digestion. The seeds have a laxative effect. 
It is not advisable to feed pumpkins which have been frosted. They 
are not usually fed in great amount and should be limited to about 
8 pounds daily. No other laxative feed should be included in the same 
ration, there should be a slight decrease in the amount of roughage, 
and provision should be made for feeds relatively high in nutrients to 
balance the ration. 

Silage. — Silage should not be considered as one of the principal 
roughages for horses. Its use is as a succulent, an appetizer, and a 
tonic to be fed in limited quantities as a supplement to the regular 
ration, preferably for idle horses. When used, this feed must be 
introduced gradually into the ration. It is a very dangerous practice 
to feed moldy or frozen silage to horses. Corn silage is the only kind 
that has met with any degree of favor as a horse feed. It has a valuable 
place in the winter ration if fed with care. The amount should not 
exceed 10 pounds daily per animal. 

WATER 

There is a diversity of opinion among horsemen on the question of 
watering horses. Some feeders maintain that horses should always 
be watered before feeding in order to prevent a flushing of the gram 
through the stomach into the small intestine. This system is not 
always practicable, however, as some animals will refuse to drink 
before eating. The consensus of opinion on watering horses indicates 
that water may be given either before, during, or after meals without 
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injurious effects. Thus, individual convenience and attendant circum- 
stances will largely determine the watering practice to be followed. 
In any practice, however, it is well to adhere to the same plan, once a 
definite watering time has been adopted., for to change frequently from 
one system to another will affect the animal's appetite. Regularity in 
watering methods as well as feeding methods should be adhered to. 
The following factors should be considered in watering horses : 
Horses that have been deprived of water for a long period or those 
that have undergone severe exertion should generally be watered 
before eating. It is dangerous, however, to allow an animal to drink 
heavily while very warm. If the horse is hot, give a moderate drink 
at this time, and wat^r more freely when the animal is cool. 

It is not a good practice to water heavily just before putting horses 
to heavy work. 

Weather conditions, the nature of the work done, and the kind of 
feed consumed will determine the quantity of water required. In hot 
weather and when at hard work, horses consume more water than in 
cold weather or when inactive. Horses will drink more water when 
fed a protein-rich ration^ such as alfalfa hay, than when on a 
carbonaceous diet. 

The average water consumption per individual horse is from 10 to 
12 gallons daily. 

One of the times when a horse requires and appreciates a drink 
most is when it has finished its nightly allowance of roughage. Every 
horse should be allowed to drink at this time if possible. 

Horses at hard work in hot weather should be watered hourly. It 
is better to water frequently, in small quantities, than to allow the 
animal to gorge itself at any one time. 

Watering at public troughs is to be avoided, as this is a common 
method of spreading disease. 

SUCCULENT FEEDS 

Pasture. — Pasture is foremost among the succulent feeds for horses. 
It acts as a laxative and general tonic to the system, is an appetizer, and 
a valuable feed. Succulent feeds are watery and do not produce solid 
flesh. While pasture alone is sufficient to maintain idle horses, it is 
well to consider the relative feed value of the pasture crop and the gen- 
eral condition of the pasture. Usually it is advisable to feed a light 
grain ration relatively high in protein in connection with pasture, even 
when the horses are idle. Pasture is very valuable in the management 
of work teams ; regularly allowing horses the freedom of pasture dur- 
ing the night and on idle days enhances the health of the animals. 
There will oe an increased tendency toward sweating while at work but 
this is not of great importance when the benefits are considered. For 
work horses that are given pasture, other laxative feeds should be taken 
out of the ration. Timothy hay may be used as the roughage, and the 
concentrate allowances should include grains that are not laxative in 
character, thus making a properly balanced ration. A necessary pre- 
caution is to avoid a sudden change to green feed ; where a pasture crop 
is included in the ration for work horses, the pasturing should be 
continuous, not intermittent. 

Soiling crops, — Most of the forage crops previously mentioned 
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under "Roughages" may be cut green and fed to horses. This prac- 
tice is probably most common with corn. Care should be taken, how- 
ever, to prevent sudden changes to this type of green feed. There is 
also danger of the crop's spoiling before being fed; therefore, the 
green feeds should be used only when fresh. The balancing in regard 
to nutrients should be the same for soiling crops as for pasture. The 
pasture system provides exercise and on this account is far preferable 
to soiling. 

Roots. — Carrots, parsnips, rutabagas, and beets are succulent feeds 
used principally as an aid to digestion. Their use in the horse ration 
is not considered economical, as they are low in nutrients, being equiv- 
alent to only about one-fourth their weight in hay. Where roots are 
fed other laxative feeds should be omitted, the roughage supply should 
be decreased, and the grain ration should contain feeds high in nutri- 
ents. Chopping the roots is usually advisable. 

Potatoes. — Potatoes are relatively high in food value, palatable, 
and well suited for use as a horse feed where the cost is not prohibitive. 
It is safe to feed as much as 15 pounds a day to work horses. They 
are equivalent to about one-third their weight in hay. When potatoes 
are fed, a legume hay is a desirable supplement. If a carbonaceous 
hay is fed, the grain ration should contain feeds rich in protein. 
Potato sprouts are injurious to horses and should be removed. It is 
advisable to chop potatoes before feeding, as the danger from choking 
is thereby lessened. 

Fruits. — When without stones, fruits may be used for feed and are 
much relished by horses. This addition to the ration is as an appe- 
tizer and relish rather than as a nutritious feed. Fruits are low in 
protein, and if they are used in considerable amount the main ration 
should be nitrogenous in character. Ten pounds of fruits daily is not 
harmful. 

SALT 

Horses should be given salt at frequent, regular intervals, or, better, 
salt should be accessible in the feed boxes, pastures, and paddocks 
at all times. When salt is given regularly, only enough to meet the 
body requirements will be consumed. With irregular use, however, 
an abnormal appetite for salt develops, which, in turn, is often fol- 
lowed by excessive consumption and digestive troubles. An average 
of about iy 2 ounces daily should be allowed most horses under normal 
conditions. Horses doing heavy work, particularly during hot 
weather, and those on dry feed will consume more than this quantity. 

Aside from its value as a feeding requisite, salt is of benefit as an 
appetizer, for in many instances delicate eaters and shy drinkers will 
show an increased appetite when allowed free and regular access to it. 
Moreover, the consumption of adequate quantities of salt by work 
horses will do much in preventing excessive fatigue. 

SUGGESTED DAILY RATIONS 

The following daily rations have been prepared with a view of 
suggesting combinations of feeds that will suit conditions in various 
parts of the country, and from which the feeder may derive rations 
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that will meet his local needs. Attention is invited to the fact that the 
rations suggested are for a horse weighing 1,000 pounds, and modifica- 
tion of these rations should be made for heavier or lighter horses. 
For example, in order to meet the requirements for a horse weighing 
1,250 pounds the rations suggested should be increased in accordance 
with the increase in weight, which in this case is 25 per cent. Roughly 
this would give the feed requirement for the heavier horse. 

RATIONS FOR 1,000-POUND IDLE" HORSE 



Suggested rations Pounds 

Ear corn 5 

Alfalfa hay 3 

Corn stover 9 

Oats 4 

Clover hay 4 

Oat straw 10 

Alfalfa 8 

Oat straw 8 

Cane molasses 3 

Cowpea hay 5 

Silage (corn) 5 

Timothy hay 10 



Ear corn. 
Alfalfa ha 
Timothy 1 

Oats , 8 

Alfalfa hay 4 

Timothy hay, 6 

Cowpeas (coarsely ground) 5 

Molasses 5 

Oat straw 10 

Rolled barley— 8 

Alfalfa 4 

Prairie hay 5 



1 The meal may be replaced by 1 pound of 



Ear corn 
Alfalfa hf 
Timothy ] 



Oats 12 

Cowpeas (cracked) 1 

Timothy hay 11 

Rolled barley 10 

Alfalfa hay 6 

Prairie hay 5 



Suggested rations — Continued Pounds 

Rolled barley 4 

Alfalfa hay 4 

Barley straw 7 

Alfalfa hay 4 

Corn fodder with ears 14 

Shelled corn 2 

Oat hay 4 

Orchard grass hay 10 

Shelled corn 3V 2 

Cowpea hay 3 

Oat straw 10 



Pounds 

_ 5 
_ 2 

- % 
_ 5 
_ 5 



Shelled corn 7 

Cottonseed meal 1 

Cowpea hay 4 

Corn stover 6 

Shelled corn 8 

Cowpea hay 4 

Corn stover 6 



Pounds 
_ 11 

_ 6 
_ 6 



Cowpea hay 5 

Corn stover 9 

Shelled corn 10 

Cottonseed meal y 2 



RATIONS FOR 1,000-POUND HORSE AT LIGHT WORK 

d rations Pounds Suggested rations — Continued 

10 Shelled corn 

7 5 Cowpeas 

ay 5 Cottonseed meal 1 



Corn stover_ 
Sorghum fodder. 



cowpeas. 

RATIONS FOR 1,000-POUND HORSE AT MEDIUM WORK 

led rations Pounds Suggested rations — Continued 

13 Shelled corn 

iy 6 Cowpea hay 

hay 7 Corn stover 
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RATIONS FOR 1,000-POUND HORSE AT SEVERE WORK 



Suggested rations Pounds 

Oats 12 

Bran 2 

Timothy hay 8 

Clover hay 5 

Shelled corn 12 

Soybeans (ground) 1 

Alfalfa 12 

Corn stover 4 

Peanuts (ground with hulls) 7 

Cane molasses 7 

Pea hay_ 7 

Timothy hay 7 



Suggested rations — Continued Pounds 

Rolled barley . .__ 10 

Gluten meal 2 

Alfalfa 8 

Prairie hay 6 

Cowpea hay 5 

Corn stover 9 

Shelled corn 13 

Cottonseed meal Ity 
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